Percutaneous endoscopic gastrostomy (PEG) tube feeding has become one of the options for supplemental feeding in a selected group of patients. It is a generally safe procedure usually undertaken by a gastroenterologist or a surgeon in most cases but with over 200,000 tubes being placed yearly, there is bound to be complications. Some of the encountered complications include bleeding, site infection, tube migration, and inadvertent creation of fistula. We present our index patient admitted from a longterm care facility for feculent vomiting and fecal material through the PEG tube. Imaging and colonoscopy confirmed the presence of both a gastrocolic and a colocutaneous fistula, both closed endoscopically with an over-the-scope and through-the-scope clips, respectively. Feeding through a nasogastric tube was resumed after 48 hours, and by the second week of admission, the patient was discharged back to the facility after placement of a new PEG tube.
Introduction
e use of a percutaneous endoscopic gastrostomy (PEG) tube for the maintenance of nutritional needs has gained increasing popularity since it was introduced in 1980s [1] . Compared to surgical gastrostomy tubes, PEG tubes have become the preferred method of gaining enteral access in patients that need feeding for a prolonged period [2] . ere are still concerns for complications resulting from this route of enteral access. Complications, though rare, include bleeding, infection, inadvertent perforation of the bowel, and aspiration [3] . We present a case of an elderly male patient who had a PEG tube placed for long-term feeding, presented to our hospital with complaint of feculent vomiting and was noted to have a gastrocolic and a colocutaneous fistula, both repaired endoscopically.
Case Report
A 64-year-old male ventilator-dependent patient presented to the emergency department (ED) from a nursing home after he was noted with feculent emesis and fecal effluent from his gastrostomy tube. Two months earlier, the patient had a cardiac arrest in another hospital, resulting in anoxic brain injury. He required percutaneous endoscopic gastrostomy (PEG) tube insertion with tracheostomy prior to discharge to the nursing home. His other medical comorbidities were diabetes mellitus, chronic obstructive pulmonary disease, and right lower extremity deep vein thrombosis. In the ED, his vital signs were within normal limits. On physical examination, he was nonverbal and ventilator dependent through the tracheostomy tube with feculent material noted on PEG tube aspiration and rest of the examination was unremarkable. Laboratory investigations revealed hemoglobin of 9.1 g/dL, leukocyte count of 8.9 K cells/µL with neutrophil predominance, and platelet count of 619 K cells/µL.
He had a computed tomography (CT) scan done with oral contrast in the ED, and it showed a gastrostomy tube that appeared to be in the transverse colon (see Figure 1 ). On admission, he had an upper endoscopy showing feculent material in the stomach with evidence of a fistulous opening suspected to be in communication with the colon. e diameter was determined to be less than 10 mm, and this was repaired with an over-the-scope clip (OTSC) (see Figures 2 and 3) . He also had a colonoscopy that revealed an internal bumper of the PEG tube located in the transverse colon, and this was cut externally at skin level and retrieved with a Roth net. e colocutaneous fistula could not be repaired with an OTSC as the location in the transverse colon could not be reached with a gastroscope, and this was subsequently repaired with through the scope clips using a pediatric colonoscope (see Figures 4 and 5) .
e success of the procedures was ascertained by adequate insufflation of the stomach and colon without air leak. Enteral feeding was resumed after 48 hours using a nasogastric tube access.
e patient was subsequently treated with antibiotics for a few days and had an unremarkable hospital course; 10 days after the repair of the fistulas, he had another PEG tube placed before being discharged back to the nursing home.
Discussion
Many patients with a spectrum of chronic medical illnesses and who are unable to meet their caloric needs through oral feeding require alternative means of achieving adequate nutrition through the enteral route. Nasogastric tubes can aid in creating access for nutrition with a drawback that they are short term, may cause irritation, bleeding, infection of nose, and throat, and may require the need to replace them when they dislodge. ere was a need to create better long-term access, and PEG tubes have become a safe and effective means to achieve this need [4] , with over 216,000 PEG tubes placed in the United States annually [5] . In general, there are two methods of PEG tube insertion and these utilize either the pull or push technique, resulting in the passage of a plastic tube through the skin to the stomach, anchored with an internal and external bumper. After placement of a PEG tube, a tract is usually formed from the skin, through subcutaneous tissue to the stomach.
is tract begins to mature in 7 to 10 days, though in certain situations like immunosuppression or malnourishment, it may take longer [3] .
Complications can be evident in the first few days due to lack of maturity of the PEG tract [1] . e incidence rate for major complications in adults after PEG tube placement has been reported to be 3% in one of the series [6] . ese complications include bleeding, PEG site infection, dislodgement, aspiration, bowel trauma, and fistulous tracts [3, 7] . One of the major complications that could be Case Reports in Gastrointestinal Medicine encountered after PEG tube placement is formation of a false tract, such as a gastrocolic and/or colocutaneous fistula [8] , as was the case with our patient. is is usually thought to result from juxtaposition of the colon between the stomach and the skin during the PEG insertion, resulting in a feeding tube passing through the colon, usually the transverse colon, before being anchored in the stomach [9] . Adequate air insufflation of the stomach can help prevent this complication by displacing the colon away from the path of the PEG tube [5] . Also, a two-step process that involves transillumination and finger indentation can help verify proper apposition of the abdominal wall with the gastric wall [10] . Suspicion for dislodged PEG with a resulting fistula should arise in patients with feculent vomiting or feculent material through the PEG as was the case in our patient. Recurrent postprandial diarrhea, though not present in our case, can also occur when the PEG tube is in the colon, resulting from direct feeding of the isotonic formula and has been described in literature [9] . Various modalities have been used to diagnose and delineate suspected misplacements of a PEG tube. A tubogram is deemed the test of choice as compared to colonoscopy or other imaging studies [11] . Caution should be exercised given the risk of contrast peritonitis if the PEG is in communication with the peritoneal cavity, water soluble contrast are therefore preferred [9] . In our case, the suspicion of the diagnosis was entertained by the initial CT scan done in the ED and confirmation made with an upper endoscopy demonstrating fecal material entering the stomach through a fistula and colonoscopy showing a PEG tube with internal bumper in the transverse colon, which could easily be mobilized through the colocutaneous fistula.
e management of an iatrogenic fistula resulting from a PEG tube would depend on the presence or absence of peritonitis, with the latter being managed successfully through a nonsurgical approach [12] . A conservative approach can be pursued with the drawback that it would take days or weeks for the fistula to heal, resulting in delays with reintroduction of feeding and increased hospital length of stay [13] . Attempts at endoscopic repair of the iatrogenic fistula resulting from a malpositioned PEG tube have been reported in the literature. Nici et al. reported closure of the gastrocolic fistula in a patient with partial colectomy for acute diverticulitis, using the scope resolution clips aided by fluoroscopy [14] . Our patient had repair of the 10 mm gastrocolic fistula with an over-the-scope padlock clip (US Endoscopy), while the colocutaneous fistula was closed with resolution clips (Boston Scientific). e colocutaneous fistula could not be repaired with an OTSC as the location in the transverse colon could not be reached with a gastroscope, and this was subsequently repaired with through the scope clips using a pediatric colonoscope. ere are also limits to repair of these fistulas that can be extrapolated from a study by Matthes et al. ey showed in animal studies that a single OTSC can be used to close defects in the stomach ranging from 5 to 20 mm and from 10 to 30 mm in the colon [15] . Other nonsurgical modalities that can be used to repair these fistulas include but not limited to endoloops, sutures, stents, injectables, and coagulants.
Closure of both fistulas was confirmed by air insufflation, and the patient tolerated the procedures with no further complications. is nonsurgical endoscopic repair enabled resumption of enteral feeding through the nasogastric tube 48 hours after procedure. e rest of his hospital course was uneventful, and 10 days later, he had another PEG tube placed at a different location. He was subsequently discharged back to a long-term care facility with no further concerns with the feeding tube during a seven-month follow-up.
Conclusion
With increasing use of the PEG tube for nutritional support in clinical setting, care should be taken to adhere to strict aseptic measures and other risk mitigating strategies that would help to reduce the chance of complications. Some of the encountered complications include but not limited to bleeding, infection, and iatrogenic fistula like a gastrocolic and colocutaneous as was the case in our index patient. e latter occurring especially when care is not taken to ensure that the colon is not juxtaposed between the stomach and abdominal wall. Nonsurgical repair is an option in patients without peritonitis and can be achieved with the use of overthe-scope and through-the-scope clips, aiding timely return to enteral feeding and subsequent discharge to home or to long-term care facilities.
